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SYSTEM AND METHOD FOR INTERRU^ FREE HAND-OVER 
SYSTEM Anvi ^ ^ MOBILE TERMINAL 

FIELD OF THE INVENTION 

TU . . tion relates to burst transmission of audio data, video data, control data, or 

free hand-over in a mobile temunal. 
BACKGROUND OF THE INVENTION 

solutions add to the cost and complexity of mobile terminals. 

and data flow to a mobile terminal receiving oau» 
wireless cells. 

SUMMARY OF THE INVENTION 

„rnvirf es a svstem and method for providing interrupt-free 
M * — — ^ £ and second s^vice signaU broadcast b, 
hand-over in a mobile terminal, first an" 

service signal has been received. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

•11 Scribed in detail in the following description of preferred 
105] The invention will be descnoeo in ucmu 

embodiments wife reference 10 the following figures where*.: 

1061 tigM **^^«*™^ M ^°°^^'*™ 
m Fig. 2 shows a waveform of fee signal broadcast by fee conventional wheless 
communication system of Fig. 1; 

,„ 81 Fig 3 shows a firs, preferred embodunen. of a time-slicing digital broadcasting 
51 lludfeg a 'whe.eas mobile terminal and a phuaUt, of— rs 
.Ldcastfog burs, signal streams corresponding to inform-on ongmanng 
service provider; 

m Fig. 4 is a graph showing a generic waveform representing one of fee hurst signa, 
streams of Fig. 3; 

„„, Fig, 5A and 5B are a flow diagram idustrating operation of fee mobile terminal of 



Fig. 3; 



,„, Fig 6 is a diagram illustrating signal flow as broadcast from a digital broadcast 

Kmsmiuer to a digital broadcast receiver in the system of F,g. 3; 
|12 , Fig.7isanmc.ionalblocMiag^offeedigim.hroadcas.reeeiverofFi g .6;a„d 

(13 , Fig. 8 is a diagmm showing infonnation signa,s bmadeast from a plurality of service 
providers. 

[141 Fig. 9 illustrates transmission bursts in a signal stream. 
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DETAILED DESCRIPTION OF THE INVENTION 

Fig , is a simplified diagram of a conventional wira.es* system .0 operating via a 

ceUs .1 13. and 15 each typically include a respeedve conventional transmit^,, 
T and'25 broadcasting convent in— sign., 29a, 2,b, and 29c where 
Lh —on signal 29a-29e may be transmuted on a different frequency. As 

— — - 

.siow.y-varyingda.s.ean.wMchcanhaveabi.^of.fo.example.iOOK^sec. 

A mobile termina. snob as a witeiess receive, (no, shown) .ocated in me cel. 1 1 for 
example will most .ikeiy elect to receive me continuous information srgnai 29a as 
example, ' _ . CoIlsequOT ,ly, when the wireless recerver 

provided by the transmitter 21, m Fig. 1. Consequen y, 

Ives ffommewimiesscelUUnmeitethewireiessceUnor me wireless cel.15, 
I I Ly oocms a corresponds handset to receive either me information 
sign a, » 1 me — 23 or me information signa, 29c from the transminer 
5 >rexamp>e, by changing me raceiving frequency a, the receiver. Howeve^ 
achonmswitching.rnmonect.nbnuoussi^.oanomermay^l.manmidesnab.e 

interruption in the information signal acquired by die wireless receiver. 

|171 There is shown in Fig. 3 a simpUfied diagmm of a time-sHcmg digits, broadcasting 
" iem 30 .corporating the feamreso, the present invention. The broadcasting 

,, ,3 and 15. A first transmitter 3, is ,oca«d in the wireta ce.l U. a second 
tt ^ ra ; tt er33is 1 oco,edmmewim,essceU l 3,andamhdt^smi«er35is 1 oca,edm 

wiratess ceU .5. The transmitters 3.-33 broadcast corresponding service sisals 
4U41C all of which axe received by a mobiie teiminal 39. The service signals 41a- 
«,, comprise information or dam produce, by a common service provider (no. 
shown) and converted into transmission signals by the respective transmitters 31-3 . 
Each of me service signa* 4.a4.c is transmitten on a different frequency to ena .e 
d. mobile terrninal 39 to discriminate between the service signals 4.a4.c. 
AUemauvely. signa. discrimination can be achieved by transmitting die service 
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• i A*«ji\r are shown in greater detail in Fig. 4. 

exemplified by a nan* hmadcast by the second transmitter 33 

Eludes emission bursB 43b, 45b, 3»d 47b, 47c As 

transmitters 31-33 attbesam synchronized. 
45c are synchronized, and the transmission bursts 47a, 470, 

, d embodiment each of the transmission bursts 43a43c, 45a-45c, and 
m rr^tr pie app— one second „ duration m ,0. de a 
I I, of four rdHits of buffemd information per transrmsston burs, The 
° f f ° „ aJt3c 45a45c and 47a-47c are spaced a. approximate., 

Knv, But in contrast to the information signals 29a-29c, 
is no information signal transmittal occurring. 
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• „ hursts 45b or 45c, and can then switch 
•h. -** «. — - ° f ** — 47b M 47c by adecdvely 
again . receive any one of ft. — n « to bKt 

---™rrrzr:::::i P - f o ia n 

• „i. ran ected from a selected service provider, 
no data transmission is expecreo uu 

. • ... cell 11 the mobile terminal 39 will typically receive the 
service signal 41a from the first rr ^ ^ ^ 

roobile termini 39 move, from die „ , ^ less ^ ft* 

IKe i,ed signal steeng* of the service sign* § 
received signal steeng* o, the service signal 4>b A**m* 

„ eM emission bars, 45b 0« shown a, ^ ^ - 

point 57 of die next remission bars, 47b (here shown a. . - 80 sec). 
23 , «, process * — in ^ debdH ^J^^ 
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„ 0 vid=d>s.i S .wo«lii»ctaie<hcbroadca Sto gft^»c,«for»™.es S c ami 

. • ^.nd. 41a. 41b and41cbroadcastbythetransnutters31,33,and35. 
^lies ^ the same — broadcast in - sorvrce ^ n- 

JLd signa. strong* indicator (RSSD vatac and a M. ra« (BER, vafce to 
Tsigna, here designed as the orighul «sed , -he 

■ • u K„»nmPt In a oreferred embodiment, the hand- 
determined hand-over criterion has been met. In a preierr 

rieHon - me, if Ore original „ BBR e^ a p I= d 
error-ftee (QEF) W or, actively, if to original fluency RSS. fails below 
predefined value. 

,f the bandar criterion is no, me, a, decision block 67, the mobile terminal 39 
^u.momtom.origW^^.dBBRv^forod^^ 
0„ me othe, hand, if me bandar criterion has beon me,, me mobrie ,ennm 

frequencies providing the same service, at step 69. The L *a 

Jercri.rionisme.ormeRSS.vnloeseanbevoloeswbiohnaveb.no^ond 

av eraged over a select period of thne and retained in me mobrle 

Se Jon of a candidate signa, .regency for handler is a fcnCon of the RSS. 

vatesobumedfordre 1-adjaean, call emission signal ^uencrea. 

T„e W adiacan, call .regencies ha™* the sdonges, RSS. valnes are desired as 
W candidate fluencies, where NZL. In a preferred embodiment, 
„ stof ^RSS.frcoencyvaloes is toed ioclndhrg the W candidate fences 
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ttn7 , ta an alternative embodiment, the RSSI value 

sample 5oB, to decrease sttp 73. The candidate 

frequency having the greatest losi va 

BER value is measured for this current candidate frequency, at step 77. 

^ ♦ f^nencvBERvalueexceedsthepredeterminedQEF limit, at 
If the current candidate frequency BbK va 

•-~* , -'" ,, T - ,r^o« 
^ - — —^iti^ . - 

— TJS-rr.'rs 

85 and operation continues to step 63. 

a toaBERvalueofapproximately 2x10^ after Viterbi decoding in 
limit corresponds to a BER value ot PP ^ ^ ^ 

receiver may decoding 
Accordingly, the BER value of approximately 2x10 after V. 
A 8 " , , n -u flftfi , Ree d Solomon decodmg. 

corresponds to a BER value of approximately 10 after Reeo 
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bursts, as is known in the relevant art. 
encapsulator .05 *— ~ 

-Digital Video Broadcasting (DVty.ww J - 

t Protocol OP) standards, for example. Alter 

'»> " strMm f „ tering ^ „, to st np ft. 

* — «. . — * — 

information data stream or series of data packets. 

- :rr.-r/-rrr^^-.r:^ 

input signal, such as the service signal 41a. 
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~~--~z:zzz:?~ 

taKtt °" S ° TtLllL » Power - is too the ^ — 

143 increases the gain ot tne varwu» B 
decreased if the detected IF power level is too low. 

gSm COntt0 ' ' " „ , J„, eve , RF input si^a, b «" ^ b "* U1 

- - • *■ ff power ,eve '' * 

strength via a received signal strength indicator 145. 

■ • „f„m,ed in the digital demodulator 133. The digital 
, Bi, error rate esUmaUon . ^ the initial hi. error rate 

rjiir—i — 

ririn.he^.^n.ehi.enorra^ueiad^vpro^onn.^ 
*«y of the service signal 41a and, therefore, tt <he signal level. 
„ Kould he understood tha, tie mobile - 39 may also receive a si^al sheam 

15 u provided h y a H se.ee provider, a fust h— ^ » 
pmvidedhy.se^nds^P^-,.^-- ^ 
- service provider, a flrs, r_ - ^ ^ _ 
provider, and a first transmission burst 159a proviaea oy 
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a tot null packet transmission interval 161a. 

•n. to. nu.l packet transmissipn inten-al 161a is followed by a second series of 

The tot - F-* - ^ am ^ provtders 

ttamanission bursts 151b-159b provrd ^ ^ 

— ■ ^ S ^C^ Ts^ver operas can be 
series of transmission bursts 151b fa 

— — --'^r r^—— 
—.irr^.™* 

• • K,,«tl^a-159aandl53b-159baswell. 
transmission burst OJa-i:>?a <"•" 

, •« a •„ ih? relevant art, the time-slicing digital 

broadcasts system 30 may use ^ 

„y Division Muldple Access <FD^e D 

rTnMAl Code Division Multiple Access (CDMA), or wiu 

(TDMA), Code Ui ^ ^ chaiin els to the different service 

raobileterminan^^leetoneormoreofsucbservieesforreeeptro, 

wUl be understood that the present inventron.s by no means lumte P 
iLdons and methods hemm closed and/or shown in^ « « 
comprises any modifreadons or equivalents within the scope ofm.cU.ms. 
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a ,t,od for receiving at a mobile terminal a service signal formatted as a series of 

said method comprising the steps of: 

receiving a ft* service broadens. * a W — — « ' " 
frequency; 

• a i meets a first predefined criterion, deriving signal data from a 
if said first service signal meets a nrsi prcucm 

KC o„tt service signal broadens, by a second wireless transnutter, and 
if said signal da* from said second wireless transmitter meets a second predefined 
' f Zon.swite.fing reception from said firs, wireless — 

^.ess tmnsmitter after a firs, serpen signa. ttan S m,ss,on burs, has been 

received. 

, A m e«hod as in claim 1 wberein said firs, service si^ broadcast by said firs. 
Less— rissyncbroni.edwimsaifisecondservicesi^broadeas.bysardsecond 

wireless transmitter. 

3 Amethodasinclaun 1 former comprising the step of stripping encapsulation from 
said fust service signal after receipt by the mobile termmal. 

4 . A^ofiasinelaim^heteinsaidencnpsulationconformstostandardENSOlWa. 
,0 an application processor for conversion U) a date packet. 

« .mett,odasincU te ,.where ta ^fi K .eriteri«teme.ifare«^si^stt^ 
L for said firs. s«vice si*te, measured by me mobile tennma, ts less man 
predetermined value. 
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, A method as in claim 1 wherein said « criterion is me, if a bi, error - for said 

A mobUe .ermirta, suitable for reiving information from a of wireless 

transmitters, said mobile terminal comprising: 

a digital broadcast receiver for receivhrg a, .ens, a first porrion of the mfonnaUon as a 
Ctransmissionburs.saidOrs,.— n burs, broadcast by a firs, w«,ss 

transmitter; 

areceiver elastic bufferfor storing said first transmission burst; and 

me ans for switching reception from the ft* wheless hansmitter to a second wireless 

10 . The mobUe .enninal as in Cairn 9 fitrther comprising means for deriving a bi, error 
rate for said first transmission burst. 

, , The mobile terminal as in claim 9 finther comprising means for deriving a mceived 
signal strength indicator value for said firs, transmission burst 

12 The mobile .ermina. as in claim 9 wherein said means for switching is opemrive m 
Lsponse to said second wireless — r providhrg to said mobile termmal a srgna, 
meeting a predefined criterion. 

13 The mobile temunal as in claim 9 finfiter comprising an application processor for 
converting said f„s. transmission burs, into an information data stream. 

,« The mobile .ermina, as in Cairn 9 .briber comprising a stream filter «** 
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• ■ . ■ • !»,«, 9 wherein said stream filter comprises an Internet 
15. The mobile terminal as in claim 9 wherein sai 

protocol (IP) filter. 

16 A digital broadcasting system comprising: 

burst in synchronization with a, leas. on. other transmitter, and 
a receiver system for receiving said transmission M said receiver inctoding " 

ending menns for executing a handover from said firs, ttansmttter ,0 sa d a 
Lton! Uttansmitter upon receipt of said ttansmisaion hurs, tf a, M one 
predefined criterion has been met. 
„ * digital hroadcasting system as in ciaim .6 whereu, said firs, ttansmitter 

„ The digital hroadcasting system as in Cairn ,6 wherein said a, .east one predefined 
Lonismetifareeeiversi^sttengmvaineforsaidttansmissionhurstasmeasnredhy 

said receiver system is less than a predetermined value. 

„ The digital broadcasting system aa in data, 16 wherein said a. leas, one predefined 
lio" 1 if a hi, error rate for said ttansmisaion hurs, as measured hy - mohtle 
terminal is greater than a predetermined value. 

20 The digital hroadcastmg system as in claim 16 wherein said a, leas, one predefined 
LonismeHfahi, error m,eforasigna. received fiomaaida.leas.oneod.er ttansmttter 

as measured hy to mobile terminal U smaller than a predetermine,! value. 

,L A method for receiving a series of service signal provided hy each of a plurality of 

wireless transmitters, said method comprising the steps of: 

receivmg service signals broadcast hy a plummy of wireless transmitters, each said 
wireless transmitter broadcasting on a different frequency, 
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se^iaftetwircto^mterforp^vidinginfoanata; 
transmitter; 

transmitter ; and 

wireless transmitter for providing reception, 
transmission burst from said first wireless transmttter. 

23 Tr.emethodasinciaim*. wherein said seeond wireiess transmitter * — *°» ' 
^^-asafin^onofreoeived^s^^vmue. 
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